Peroxisomal localization in the developing mouse cerebellum: implications for neuronal abnormalities related to deficiencies in peroxisomes.
In subjects with Zellweger syndrome, the most severe phenotype of peroxisomal biogenesis disorder, brain abnormalities include cortical dysplasia, neuronal heterotopia, and dysmyelination. To clarify the relationship between the lack of peroxisomes and neuronal abnormalities, we investigated peroxisomal localization in the mouse cerebellum, using double immunofluorescent staining for peroxisomal proteins. On immunostaining for peroxisomal matrix protein, while there are few peroxisomes in Purkinje cells, many locate in astroglia, especially soma of Bergmann glia. Clusters of peroxisomes were seen on the inferior side of the Purkinje cell layer in mice on postnatal days 3-5, and with time there was a shift to the superior side. The peroxisomal punctate pattern was seen to be radial and co-localized with Bergmann glial fibers. In cultured cells from the mouse cerebellum, peroxisomes were few in Purkinje cells, whereas many were evident in glial fibrillary acidic protein-positive cells. On the other hand, on immunostaining for peroxisomal membrane protein Pex14p, many particles were seen in Purkinje cells during all developmental stages, which means Purkinje cells possessed empty peroxisomal structures similar to findings of fibroblasts from the Zellweger patients. As peroxisomes in glial cells may control the development of neurons, the neuron-glial interaction and mechanisms of developing central nervous systems deserve ongoing attention.